. Recently, Pandit et al. 20 (2015) showed that 1 min of application of ≥300 ppm F was able to control cariogenic biofilm through inhibition of virulence properties. All previous studies have been done using a monospecies biofilm (46-h to 74-h-old biofilm) and testing NaF as F -source [20] [21] [22] . Generally, NaF affects the virulence factors, but not the bacteria viability 20 .
The antimicrobial effect of fluoride depends on its concentration 20, 21 . Varnish is the highest fluoride concentrated vehicle, with the advantage of having resinous base, which allows a long contact time with the tooth surface 16 . Most varnishes contain NaF as active agent, which has shown to be able to protect the teeth against dental caries when applied twice a year (46% of preventive fraction in permanent dentition) 16 .
On the other hand, our research group has tested the anticariogenic effect of an experimental 4% TiF 4 varnish compared to 5.42% NaF varnish under abiotic 
Material and methods

Saliva collection
This study was firstly approved by the local Ethical Committee (CEEA 38143714.7.0000.5417). Saliva was , the samples were immersed in remineralizing solution
13
. Thereafter, the varnishes and gel were removed using scalpel blade and the samples were cleaned with swab soaked in acetone-water solution (1:1). Two-thirds of the samples surfaces were protected again and they were then stored in artificial saliva overnight, until they were used for the microcosm biofilm formation.
Microcosm biofilm formation
The human saliva was defrosted and mixed with containing 15% sucrose and 1% potassium tellurite for total streptococci 14 . The dishes were stored at 5% CO 2 and 37°C. After 72 h, the CFU numbers were counted and transformed in log 10 CFU/mL.
Transverse microradiography (TMR)
After cleaning, the enamel samples were sectioned Statistical number and analysis 
Results
In respect to the biofilm viability, only chlorhexidine counting for total microorganism and total streptococci showed no significant differences among treatments (p>0.05) ( Table 1) . From 24 samples, the final number was: TiF 4 (n=14), NaF (n=12), CHX (n=15), placebo (n=11) and control (n=15). The samples were lost during the preparation for TMR. we applied a commercial chlorhexidine gel that was able to reduce the microorganism viability in our study.
However, chlorhexidine had no effect on CFU counting.
We believe that chlorhexidine affects the viability of microorganisms not directly involved with dental caries, which are in lower quantity in our microcosm biofilm and, therefore, it did not have significant influence on the total microorganisms CFU counting.
Other possible explanation is that the bacteria affected (12.5% and 25%, respectively, inapplicable in the oral cavity), and not significantly different from NaF.
Regarding the antimicrobial effect of fluorides, the literature is restricted to NaF. The understanding about the antimicrobial effect of NaF is mainly based on studies using a short-term S. mutans biofilms [20] [21] [22] .
Generally, the aforementioned studies have shown that NaF can reduce acid production and tolerance one in situ study that tested the effect of AmF/NaF mouthrinse on the adhesion of bacteria to enamel and dentin, which showed some inhibition only for dentin, but not for enamel 10 , in agreement with our study.
Our study is the first one dealing with microcosm biofilm to test the antimicrobial effect of NaF and 
Conclusions
TiF 4 varnish has no relevant antimicrobial effect.
Nevertheless, TiF 4 varnish was effective in reducing enamel demineralization (anticariogenic effect) under this model.
